Oleic acid, tech. (90%), tri n-octylphosphine, tech. (90%, TOP), tri n-octylphosphine oxide, tech.
of the desired size were obtained. The reaction mixture was cooled to room temperature, and diluted by hexanes. To remove excess organic materials, the QDs were precipitated by excess methanol, collected by centrifugation, and re-dispersed by small amount of hexanes.
b) Synthesis of CdSe/CdS/ZnS (Core/Shell/Shell) QDs
The synthesis of CdSe/CdS/ZnS (core/shell/shell) QDs followed the successive ionic layer adsorption and reaction (SILAR) approach S2 with modifications. 5 ml of ODE, 2 ml of oleylamine, and 200 nmol of CdSe QDs were loaded in a three-neck flask and heated to 250 °C under nitrogen gas flow. 0.1 M elemental sulfur dissolved in ODE, 0.1 M Cd-oleate in ODE and 0.1 M Zn-oleate were used as precursors for shell growth. The quantity of precursor used for each addition of shell monolayer (4 monolayers for CdS shell and 1 monolayer for ZnS shell) was calculated to account for the successive increases in particle volume as a function of increasing shell thickness. The reaction temperature was 250 °C and growth time was 10 min between each addition. The reaction mixture was cooled to room temperature, and diluted by hexanes. The product CdSe/CdS/ZnS (Core/Shell/Shell) QDs were purified by precipitation with excess methanol. 
S3
For CdTe bare QD, 0.5 mmol of cadmium acetate dihydrate was dissolved in 1.5 mmol of oleic acid at 100 ℃ under vacuum for 1 hr. When the solution has cooled to room temperature, the cadmium precursor was mixed with tellurium precursor. The tellurium precursor was previously prepared by dissolving 2 mmol of tellurium in 4 ml TOP in glove box. 7 g of TOPO and 4 ml of oleylamine were used for both solvent and surfactant. They were loaded into a 50 ml 3-neck flask, and heated to 290 ℃ under nitrogen gas flow. At this temperature, the mixture of cadmium and tellurium precursors was quickly injected into the reaction flask and was kept stirred until CdTe QDs of desired size were obtained. The reaction mixture was cooled to room temperature, and diluted by hexanes. To remove excess organic materials, the QDs were of oleic acid at 100 ℃ under vacuum for 1 hr. When the solution has cooled to room temperature, the cadmium precursor was mixed with selenium precursor. The selenium precursor was previously prepared by dissolving 0.2 mmol of selenium in 2 ml of TOP in glove box. 9 g of TOPO was loaded to the 50 ml 4-neck flask. Under nitrogen gas flow, CdTe bare QDs were added to the reaction flask. When the temperature of the reaction flask reached 210 ℃, the shell precursor mixture was added dropwise for 3 hr and the temperature was kept at 210~220 ℃ during the CdSe shell growth. The reaction mixture was cooled to room temperature, and diluted by hexanes. The product CdSe/CdTe (Core/Shell) QDs were purified by precipitation with excess methanol. 
Preparation of QD-ADD complex
QD-ADD complex was prepared by adding 2-100 fold molar excess of ADDs to QDs in THF solution followed by introducing NaBH 4 in ethanol reaching ~1 μM THF/ethanol (3:1 by volume) solution. The mixture solution was stirred at room temperature for 2 hrs under inert atmosphere.
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Optical measurments
Quartz cuvettes of 1 cm path length with teflon cap were used for absortion and emission measurements. UV-Vis spectrophotometer (Agilent Technology 8453) and SPEX FluoroLog 3 (Jobin Yvon Horiba) Spectrofluorometer were used for absorption and emission measurements.
The 532 nm cw DPSS laser (AIX-532-XXX), and monochromatic light of wavelength 365 nm produced by the 450 W Xe lamp (grating: 1200 grooves/mm, 330 nm blaze) was used for visible and UV light source, respectively. Time-resolved photoluminescence (TRPL) was measured using a time-correlated single photon counting (TCSPC) technique. The light source was a home-built cavity-dumped femtosecond Ti:sapphire oscillator that gives pulses at 750 nm with a pulse duration of ~20 fs. Pump pulses at 375 nm were generated by the second harmonic generation in a β-barium borate crystal. Fluorescence was collected by a parabolic mirror, Table S1 . Room-temperature quatro-exponential photoluminescence decay lifetimes of the CdSe QD and CdSe/CdS/ZnS (core/shell/shell) QD samples that are shown in manuscript Figure 2c and 2f. (blue), and 1:100 (green). The QD sample before the ADD functionalization was measured for a control (black).
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